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Quantum computation with Majorana modes in superconducting circuits
1. Charge-neutral Majorana modes can be coupled by Coulomb interaction.
Chapter 2
2. Majorana modes can be braided without being moved.
Chapter 3
3. Four Majorana modes are the minimal number needed to detect the braiding of two
of them. It helps if two more are available.
Chapter 4
4. A superconducting charge qubit can be operated as a flux qubit if the tunnel junc-
tions are replaced by disordered metallic segments.
Chapter 7
5. The numerical evidence for two-parameter scaling on the surface of a weak topo-
logical insulator can be understood as due to the presence of a hidden topological
index guaranteed by average translation symmetry.
R.S.K. Mong, J.H. Bardarson, and J.E. Moore, Phys. Rev. Lett. 108, 076804 (2012)
6. The minimum value of the critical current of two disordered Josephson junctions
in parallel as a function of enclosed flux is comparable to the critical current of a
single junction. Nodeless Fraunhofer oscillations, also observed in recent experi-
ments, can therefore not be used as a signature of Majorana modes.
V.S. Pribiag et al., arXiv:1408.1701
7. The calculation of Baireuther et al. suggests that the disorder-induced transition
from a Weyl semi-metal to a metal can be detected as a decrease in the shot noise
power by a factor 1+1/ ln4≈ 1.7.
P. Baireuther, J. M. Edge, I. C. Fulga, C. W. J. Beenakker, and J. Tworzydło,
Phys. Rev. B 89, 035410 (2014)
8. The binomial statistics of transferred charge, discovered by Levitov and Lesovik,
becomes a trinomial statistics if the electrons are replaced by Majorana fermions.
L.S. Levitov and G.B. Lesovik, JETP Lett. 58, 230 (1993)
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